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WE CLAIM ; 

A biopsy device for acquiring a plurality of 
sequent^lly biopsied, discrete samples of tissue comprising: 
a rotatable retaining fixture; 

in elongate outer piercing needle having a sharpened 
distalX end for piercing tissue, said elongate outer 
6 piercinV needle attached to said rotatable retaining 

fixture Wch that said sharpened distal end is held in a 
8 fixed position within the tissue mass at a predetermined 

target portion, wherein said elongate outer piercing 
10 needle has \a lateral opening located proximal to" said 

sharpened didj^end for receiving a portion of the tissue 
12 mass which is/y^itioned adjacent to said lateral opening; 

an eloi^^^e inner cannula disposed coaxially and 
14 slidably witliin Wid elongate outer piercing needle, said 

elongate inner ca^nnula having a sharpened distal end for 
-"■^ cutting the portion of tissue protruding into said elongate 

outer piercing needle lateral opening when said elongate 



inner cannula slides past said lateral opening thereby 
depositing the portion of cut tissue within said elongate 
20 inner cannula proximaAto said sharpened distal end; 

an inner cannula driver connected to said elongate 
inner cannula and configured to move said elongate inner 
cannula axially within s^id elongate outer cannula; and 

^ tissue sample cartr^^ge having a plurality of tissue 
sample receptacles, said ti^ssue sample cartridge located 
26 cJ- proximal te-a=4fe^ end of slid elongate outer ^aai^aT a and"'' 
configured to receive the portion of cut tissue which is in 
said elongate inner cannula proximal to said sharpened 
distal end when said inner canftula driver withdraws said 
inner cannula from said outer cAinula. 



2. A biopsy device as defi?4d in Claim 1 further 
comprising an elongate knock out Xin /ifisjosed coaxially and 
slidably within said elongate inn^ canftul^ said elongate knock 
out pin having a closed distal/fend widti^ v^»fe-hole therein. 
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3 . A biopsy device as defined in cyaim 2 further 
comprising a vacuum source attached to a pro:joimal end of said 
elongate knock out pin. 



10 



12 



14 



4. A biopsy instrument comprising: 

a first hollow tubular member hiving: a longitudinal 
axis; a proximal portion; a distil portion; a tissue 
receiving port positioned lateral/y a selected distance 
from said distal portion; and d tissue discharge port 
positioned a selected distance fj^m said proximal portion; 
and 

a tissue sample cassette having a plurality of tissue 
sample compartments, wherein /each of said tissue sample 
compartments has a tissue Areceiving port, said tissue 
sample cassette having a /plurality of positions with 
respect to said first follow tubular member tissue 
discharge port such that each of said tissue sample 
compartment receiving po&rts may be sequentially aligned 
with said first hollow t/ibular member discharge port. 

5, A biopsy instrument as defined in Claim 4 further 
comprising : 

a body having a/ portion arranged to be mounted to a 
stereotactic guidandfe unit; and 

a rotary driv^ mechanism Dt&un^^d to said body and to 
said proximal portion of said/f irsstyAiollow tubular member. 




6. A biopsy instrument ^s de/Jned in Claim 4 further 
comprising a first Hollow tubuJ>Q^'^enlber rotatable retaining 
fixture coupled to «aid proximal portioh--of^aid first hollow 
tubular member, whe^rein rotation of said fixture controls the 
angular orientation of said laterally disposed tissue receiving 
port , 



7. A biopsy instrument as defined in Claim 4 wherein said 
first hollow t\/bular member further comprises a vacuum manifold 
positioned proximal to said laterally disposed tissue receiving 
port . 
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8. A biopsy instrument as defined i^ Claim 4 further 
comprising: 

a second hollow tubular member having: a longitudinal 
axis; a proximal portion; a distal portion; a tissue 
cutting portion positioned a selected distance from said 
distal portion; wherein said seconfl hollow tubular member 
is positioned coaxially with sa/d first hollow tubular 
member, said first hollow tubula^ member tissue receiving 
port and said second hollow tubQlar member tissue cutting 
portion coacting to severe tis/sue extending through said 
tissue receiving port . 



9. A biopsy instrument ai defined in Claim 8 further 
comprising a second hollow tubula/r member driving system coupled 
to said proximal portion of saiti second hollow tubular member, 
wherein said second hollow /tubular member driving system 
controls the rotational moti(6n of said second hollow tubular 
member about said longitudinal axis and the linear motion of 
said second hollow tubular nj4mber along said longitudinal axis. 

10 . A biopsy instrument as defined in Claim 9 wherein said 
second hollow tubular mem^r driving system further comprises an 
ultrasonic driver. 

11. A biopsy insyfcrument as dgfined in Claim 8 further 
comprising an elongated knock ou^z^ piJi disposed coaxially and 
slidably within said second holliz^ tubular member, said elongate 
knock out pin having a clos^ dyftal end with a vent hole 
therein . 

12 . A biopsy/ instrument as defined in Claim 11 further 
comprising a vacui/ra source attached to a proximal end of said 
elongate knock ovJc pin. 




13 



A biopsy method comprising the steps of : 
intraducing a hollow tubular member having a laterally 
disposed /tissue receiving port located a preselected 
distance /from a distal portion and a tissue discharge port 



10 



12 



14 



-39- 

located at a preselected distance from / proximal portion 
into a tissue mass to be sampled; 

severing a tissue sample from sa4d tissue mass which 
has entered said tissue receiving p^t; 

transporting said severed tiafeue sample through said 
hollow tubular member to said ^oximal portion of said 
hollow tubular member; and 

depositing said severed tissue sample in one of a 
plurality of tissue sample /compartments in a sample 
cassette . 



14. A biopsy method as defined in Claim 13 further 
comprising the step of rotatinc/ the laterally disposed tissue 
receiving port of the hollow t/bular member to a predetermined 
angular orientation. 



15. A biopsy method /as defined in Claim 13 further 
comprising the step of ar/plying a vacuum to the laterally 
disposed tissue receiving ^^ort of the hollow tubular member. 

16. A biopsy methoA as defined in Claim 15 wherein said 
step of applying a vicuum further comprises the step of 
distributing the vacuufr uniformly over an area defining the 
laterally disposed tiafeue receiving port of the hollow tubular 
member. 



17. A biopsy /method 
comprising the steer of mail 
the tissue mass frpm whicl 



fs /[defined in Claim 13 further 
/ng a record of the location in 
tissue sample is acquired. 



18. A biodfey method as M^fijied in Claim 13 further 
comprising the /step of processing the tissue samples for 
examination without removing them from the tissue sample 
compartments ijl the sample cassette. 



19. A h|iopsy instrument comprising. 

a ftollow piercing needle having a laterally disposed 
tissue (receiving port at a distal end and a sample 
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discharge port at a proximate end, wherein said hollow 
piercing needle is mounted on a rotat^Kle positioner for 
controlling the angular orientati^/ of said tissue 
receiving port; and 

a sample cassette having a plu/ality of compartments 
coupled to said sample discharge pom:, wherein each of said 
plurality of compartments is correlated with a specific 
angular orientation of said tissu/fe receiving port. 
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20, A biopsy instrument for /extracting intact tissue 
samples from within a body comprising: 

(a) an elongated primary hollow tube with a closed 
distal end; 

(b) a lateral tissue relteiving port near said distal 
end of said elongated primary hollow tube, wherein said 
lateral tissue receiving poiJt is configured for positioning 
within the body; 

(c) a proximal tissufe discharge port near a proximal 
end of said elongated primary hollow tube, wherein said 
proximal tissue discharge port is configured for 
positioning outside the /body; and 

(d) a tissue specimen cassette containing multiple 
receptacles configured/to receive ln.sffue specimens mated to 
said proximal tissue discharge 




21. A biopsy instrument as (fefjA^d in Claim 20 further 
comprising: 

(a) an inner/ hollow tube movably positioned within 
said elongated primary hollow tube, said inner hollow tube 
having a sharpened distal end; and 

(b) an inrfer hollow tube driver attached to a 
proximal end of /said inner hollow tube, said inner hollow 
tube driver configured: 1) to move said inner hollow tube 
past said lateyal tissue receiving port thereby cutting off 
a tissue spe/bimen and thereby positioning the tissue 
specimen witlVin said inner hollow tube, and 2) to move said 
inner holloy tube to said proximal tissue discharge port. 
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22. A biopsy instrument as defined in Cla^lm 21 wherein 
said inner hollow tube driver is further configured to rotate 
said sharpened distal end of said inner /hollow tube to 
facilitate cutting. 

23. A biopsy instrument as defined /in Claim 21 wherein 
said inner hollow tube driver is further configured to oscillate 
said sharpened distal end of said /nner hollow tube to 
facilitate cutting. 

24. A biopsy instrument as defined in Claim 21 further 
comprising a packing plug located wiffhin said distal end of said 
elongated primary hollow tube; saicy packing plug shaped to mate 
with the inside of said distal encyof said inner hollow tube to 
pack the tissue specimen within g^id inner hollow tube, 
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25. A biopsy instrument 
comprising : 



defined in Claim 20 further 



(a) an outer holloj^ tube movably positioned outside 
said elongated primary wiollow tube with a closed distal 
end, said outer hollow tube having a sharpened distal end; 

(b) an outer hcSllow tube driver attached to a 
proximal end of said ^uter bellow tube, said outer hollow 
tube driver conf igur^ to /^oyf said outer hollow tube past 

port at said distal end of 
Dw tube thereby cutting off a 
ting the tissue specimen within 
\ow tube; and 

said proximal end of said 
elongated primary hollow tube configured to move said 
elongated primary hollow tube with a closed distal end to 
said proximal brissue discharge port . 



said lateral tissue /rec 
said elongated prinVary^ 
tissue specimen anm d 
said elongated prymary 

(c) a drivQo: attac 



ho] 



hoi; 



hed"^ 



26. A biopsy instrument as defined in Claim 25 wherein 
said outer hollow/ tube driver is further configured to rotate 
said sharpened /distal end of said outer hollow tube to 
facilitate cutti/ng. 
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27. A biopsy instrument as define/^ in Claim 25 wherein 
2 said outer hollow tube driver is further /fconfigured to oscillate 

said sharpened distal end of said / outer hollow tube to 
4 facilitate cutting. / 

28. A biopsy instrument as de/fined in Claim 20 further 
2 comprising an elongate knock out ypin disposed coaxially and 

slidably within said elongated /primary hollow tube, said 
4 elongate knock out pin having a cclosed distal end with a vent 
hole therein. / 

29. A biopsy instrument Ls defined in Claim 28 further 
2 comprising a vacuum source attached to a proximal end of said 

elongate knock out pin. / 

30. A biopsy instrumefrit as defined in Claim 20 further 
2 comprising a registration mechanism to correlate the orientation 

of said lateral tissue ajeceiving port with a unique tissue 
4 sample cassette sequence dumber to allow reconstruction of the 
spatial distribution of che collected tissue specimens. 

31. A biopsy instrument as >^f ined in Claim 20 further 
2 comprising a vacuum cnamber cormefcted to said lateral tissue 

receiving port to actively pul/L tyskue into said lateral tissue 
4 receiving port in said elongatedy^rimary hollow tube, 

32. A biopsy /ins trumenj/ as defined in Claim 20 further 
2 comprising a proxiAial longitudingj ^des ^ controlling mechanism 

connected to said/ elongated primary hollow tube configured to 
4 translate said odter hollow tube to selected depths along the 

elongate hollow ytube ' s long axis whereby the biopsy instrument 
6 can extract muLciple intact tissue samples longitudinally from 

within a targey lesion or organ while, at all times, maintaining 
8 the instrument within the target. 

33. A ADiopsy instrument as defined in Claim 20 further 
2 comprising k proximal rotational drive controlling mechanism 

connected /o said elongated primary hollow tube configured to 
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rotate said elongate hollow tube to selected ^sitions about the 
elongate hollow tube's long axis whereby ttfe biopsy instrument 
can extract multiple intact tissue samples^ radially from within 
a target lesion or organ while, at all Zimes, maintaining the 
instrument within the target. 



10 



34. A biopsy instrument as defined in Claim 20 further 
comprising: 

(a) a pointed distal enc^ on said elongated primary 
hollow tube with a closed dist/al end; and 

(b) a proximal piercing mechanism connected to said 
elongated primary hollow tufoe with a closed distal end, 
said proximal piercing mechanism configured to translate 
said elongated hollow tubes to selected depths along said 
elongated hollow tube's/ long axis whereby the biopsy 
instrument can pierce ^ target lesion from without the 
lesion. 



35. A biopsy instrurafent as defined in Claim 20 further 
comprising a guidance system for positioning said elongated 
primary hollow tube, said guidance system selected from the 
group including, endoscfopy, computed tomography, ultrasound, 
fluoroscopy, stereotaxic , and magnetic resonance imaging. 
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ry hollow tube with a closed 



36. A biopsy iny^trument 

(a) an elongated 
distal end; 

(b) a lafceral tissue r^eiving port near said distal 
end of said yelongated primary hollow tube, wherein said 
lateral tissue receiving port is configured to receive 
tissue ; 

(c) A vacuum chamber attached to said distal end of 
said elongated primary hollow tube; and 

(d) / a plurality of communicating holes between said 
distal end of said elongated primary hollow tube and said 
vacuum /chamber to pull tissue into said elongated primary 
hollow tube. 
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37 . A biopsy method for excavating a la^-ge volume of 
tissue from within a body by repetitively r/moving smaller 
tissue specimens through a small opening in thd body, the small 
opening just large enough to withdraw one tiss/ue specimen, said 
method comprising the steps of 

(a) introducing an elongated prirrikry hollow tube with 
a closed distal end into the body, wherein the elongated 
primary hollow tube has a lateral /issue receiving port 
near its distal end and a proximal /tissue discharge port 
with the proximal tissue discharge/ port mated to a tissue 
specimen cassette containing a /plurality of specimen 
compartments ; 

(b) positioning the lateral tissue receiving port 
within the body near a target ]fesion or organ; 

(c) positioning the proKimal tissue discharge port 
outside the body; 

(d) cutting a tissue specimen which has entered the 
tissue receiving port; 

(e) transporting the/cut tissi 
elongated primary hollov/ tube 
discharge port; and 

(f ) depositing tjie cuty 
receptacle within the t/issue 



38. A biopsy method as defined ifi claim 37 further 
comprising the step of rotating the lateraV-lzissue receiving 
port to a predetermined Angular orientation. 




|ecimen through the 
proximal tissue 



specimen into a 
cassette . 



39. A biopsy m^hod as defined in claim 3 7 further 
comprising the step of/ translating the lateral tissue receiving 
port to a predeterminfed depth within the body. 



40. A biopsy/ method as defined in claim 37 further 
comprising the stef) of applying a vacuum to the lateral tissue 
receiving port to/ encourage tissue capture. 
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41. A biopsy method as defined in claim 40 further 
comprising the step of distributing the vacuum u/iformly over an 
area defining the lateral tissue receiving por) 

42. A biopsy method as defined in ytlaim 37 further 
comprising the step of maintaining a record Af the orientation 
of the lateral tissue receiving port and/ the number of the 
chamber in the tissue specimen cassette to allow special 
correlation of the origin of each specimei 



43. A biopsy method as defined^ in claim 37 further 
comprising the step of packing the /tissue specimen into a 
transport means with a packing plug. 

44. A biopsy method as def/ned in claim 43 further 
comprising the step of ejecting the tissue specimen from the 
transport means into the tissue s/ecimen cassette, 

45. A biopsy method as /defined in claim 37 further 
comprising the step of piercinc/ the target lesion by actively 
driving the elongated primary hollow y^be from without the 
targeted lesion to within the/lesion. 



10 



12 



46. A biopsy device c^mprisii 
a housing; 

a tubular piercing member having a distal pointed end, 
and a laterally positioned tissue receiving port proximate 
said distal pointed end which opens into a tissue sample 
chamber, wherein a&id tubular piercing member is rotatably 
attached to saidr housing and held in an axially fixed 
position within^ tissue mass; and 

a cannula^ cutting member coacting with said tubular 
piercing member to cut a first tissue sample from the 
tissue mass /such that the first tissue sample can be 
transported /to a proximate end of said tubular piercing 
member. 




